This paper outlines various feed preparation variables which can affect the separation efficiency and operating parameters of an electrostatic separation. Factors considered include physical and chemical conditioning of feedstocks prior to separation. The effect of particle size and shape on separation is evaluated along with operating temperature and humidity.
FEED PREPARATION
Raw material preparation is an important stage in electrostatic separation processes. Feed preparation can range from simple attritioning to more complex chemical or physical pre-treatment stages. To accomplish electrical separation of two materials using a rotating drum-type machine, there must be a difference in their relaxation time constants, T. The relaxation time constant is defined as the time required for the initial charge density to decay to 1/e of its original value. In practice, the material surface can also influence T since charging and discharging are surface phenomena.
The effective relaxation time can be altered by adsorbed surface humidity, transient or steady-state temperature changes, or surface contamination. Surface contamination could be due to a third material or, in the case of soft materials, due to a fine covering of one material on large particles of the other. In the case of minerals, the occurrence of surface alteration, leading to surface films, is probably more important than the primary material lying beneath the film, this taking no part in the contact potential [1] .
Low specific gravity gangue materials (e.g. silicates) are often removed in the preliminary stages of concentration using wet gravity methods. This treatment stage leads to the ore minerals surface being cleaned which improves subsequent electrostatic separation efficiencies. Consolidated beach sands require surface cleaning to break up aggregated particles and to remove large quantities of colloidal material. Surface films can be removed by wet attrition cleaning, ranging from simple cleaning in a launder to violent agitation in a mechanical scrubber.
If minerals are prepared by dry crushing, this comminution method leads to the production of particle sizes extending into the sub-micron range. These [Vm-X] , k is a function of ellipticity, c/a, and the dielectric constant er of the particle c/a is equal to 5 for the prolate particle, 1 for the spherical particle, and 0 for flaky particles. Fraas [2] demonstrated that, for a large proportion of 100 mineral samples tested, the quantity collected in the conductor fraction increased with temperature as it was raised from 500 to 6000 The few minerals which behaved abnormally were ones that would have been expected to decompose or later at elevated temperatures. This data provides a useful insight into the effects of heating but, unless the conditions can be reproduced exactly, it is not possible to assume the same results will occur when repeating tests. At higher temperatures comparisons are not reliable because the temperature of the particles after it reaches the roll surface is not known because minerals cool considerably between being heated by an overhead heater and striking a rotor at room temperature.
